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SEQUENCE LISTING 



<110> Sabatini, David M. 
Kim, Do-Hyung 
Sarbassov, Dos D. 

<12 0> mTOR KINASE -ASSOCIATED PROTEINS 



<130> WIBL-P01-010 

<140> US 10/782,244 
<141> 2004-02-18 

<150> US 60/448,035 
<151> 2003-02-18 

<160> 51 

<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 5662 

<212> DNA 

<213> Homo sapiens 



<400> 1 

agcgggttgt 

aacctccgag 

cgagaacctt 

tcaaatatga 

cacagtgaag 

ttattaaatg 

caagactcca 

tgcattgaca 

aagatgatta 

gttggaaatg 

tgtgaactag 

ttgaaaaatg 

ttgcaccttc 

agaattttag 

cagctcaaag 

ttccgatcat 

ctaataggag 

tatgatatat 

agtgtagatc 

gaggcaaaaa 

ttggcactga 

ataacaaaca 

catatggcaa 

ctaatgaata 

gccttgaact 

cttcatttag 

ctccgagttc 

cttagagata 

gggaccattc 

aggtttgtac 

gatctggatt 



gactgaaacc 
tacgagggcg 
ctgataactt 
gaaagctagg 
aaaaactggg 
aagcaaaaga 
gtattctcca 
tacaacagag 
ctgtgaatgc 
atggacttca 
cacttcagaa 
tgattgattg 
ttaatcatcc 
caccctatac 
aagacagaga 
gggcaggtat 
tactttgcat 
ttcgtcttcc 
cagggaggtt 
ctattcttcc 
tactctctgc 
gtgatgatca 
acacaattct 
tggctgcatc 
gtttaaaacg 
accacattat 
agaaagatat 
gccaagtcct 
ttaagtggcc 
gaagactact 
ttgccaaggc 



cgtcaatatg 
gaatgacagc 
aagagagatt 
ccatctgaat 
ctttcactat 
agtgcgagca 
gaaggtgcta 
caacgaggta 
ttccttgttt 
agaaagagac 
tccagaggtg 
ccaattaagt 
aaagactcgg 
tgattttcac 
agcacgattt 
tattaattta 
accaaatatg 
tctacctgtt 
ccaagacagt 
tcatcgtgcc 
atttattcgt 
tatctcagtt 
tcctcattca 
ctttgatatc 
cttccatgaa 
tcagaaagca 
atttatcctt 
tcaacataaa 
aaatgtaaat 
ttatttttac 
caaacagctc 



gcggcgatcg 
ggcgaggaga 
ctccaaaatg 
aactttacta 
gaggatatca 
gcagggctac 
aaattgaaag 
gagaggacac 
cctagttctg 
agaatggtcc 
gtggcccttc 
cgaataaatg 
cagtatgtgc 
tacagacata 
ctagccagta 
tgtaaacctg 
gaaataaggc 
gtgactgagg 
tggaggcttt 
agatccaggc 
aatggacttt 
agagctacca 
catagccatc 
cccaaggaaa 
atgaagaaac 
attgcaacac 
aaggatacag 
gagaatcttg 
ctaagaaact 
aagcccagca 
acggttgtag 



gccgcggccg 
acgtcccgct 
tggccagatt 
agcttctttg 
taatttgttt 
gagcgcttcg 
tggactattt 
aagcacttcg 
tgaccaactc 
gagcatgcat 
gaggaggact 
aggccctaat 
gagctgatgt 
gtccagatac 
aaatgggaat 
gaaattctgg 
gaggtctact 
agttcataga 
cagatggctt 
cagacctcat 
tagagggtct 
tccttttagg 
atttacactg 
agagactgcg 
gaggacctaa 
accagaaacg 
aggaagctct 
aatggaattg 
ataaagatga 
gtaaattata 
gttgccagtt 



ctctctgaag 
ggatctgacc 
gcagggagta 
tgatattggc 
gcggttagct 
atatctcatc 
aatagctagg 
attagtcaga 
attaattgca 
tgccattatc 
aaacaccata 
tactacaatt 
agaattagag 
agctgaagga 
catagcaaca 
gatccagtct 
tgaagtgctt 
agcactactc 
tgtggcagct 
ggataattat 
agttgaagtg 
agagctttta 
cttgccaacc 
agccagtgca 
gccttatagt 
ggatcagtat 
tttaattaac 
gaatcttata 
acagttacac 
tgccaacctg 
tacagaattt 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 
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cttcttgaat 
cagtggctca 
ttgaccaccc 
ggagttaaaa 
aaaaaccaag 
ttggctagag 
gcaacaaaac 
attgagttgt 
gatatcctcg 
ccagcgttat 
ccaaaaggat 
cacagggaat 
actacttacc 
cagcgtcctc 
ggctgccatt 
ccagatttgg 
aatatcggct 
atactaaaac 
cttgggctca 
gctgtgaggc 
tgtaatgaac 
agacataata 
tttggcagca 
ttttatgacc 
aaacttgtga 
agcagtgatc 
agaacactta 
actgtacaga 
actggtagta 
gagaatcaca 
catatgaaga 
atgagctcaa 
tgtggaagca 
ccacagtcta 
tcttctcata 
aaaagtctag 
acactgaaaa 
gcatctccag 
gagtccagat 
gaagatttat 
atggtgtcca 
gatataaatg 
ccacatgatg 
actggaggtc 
ataatgaatt 
ctacaggaac 
cagcccagca 
tctgattggt 
gggatttctg 
acagaattgt 
cttcgcaaag 
catgagactg 
ctttactctg 
ttcatacaag 
gtgttggcaa 
atttatgatg 
tcagaaaata 
gttactggta 
tcctttgttg 



ctgaagagga 
atgcttcatc 
ttagtcaaca 
tgctggaaaa 
atcacttgct 
tcatcctttc 
atttaagggt 
tagtgaccca 
atgaagcatg 
cccaccttgg 
tttcctatct 
acaactccaa 
ggaagcctgt 
acgtctacct 
tgttggaagt 
ataagtggga 
catcaaattg 
ttgcaaaaca 
tagctaaaac 
atagtcgcaa 
tttcatctat 
gtgaaagtga 
gctctactag 
gatctggacc 
agaatcgtat 
caaaaggagg 
cggagcccag 
aaacattaca 
caccaagcat 
gagaaaatac 
tacgtagcca 
gtccttcacg 
tgagtactgt 
accatctgtc 
cgcttcctag 
cagattgtaa 
gactacagca 
caaaagatgt 
taacaccaag 
tgagtcctat 
gtgccacata 
atatattcca 
atcgaggtgc 
ttgtaaaaaa 
caatccattc 
atacagatga 
accaactgag 
gtgagcagac 
gatgcagtga 
tactaggtgt 
aagttctaag 
ggcttttaac 
aggtttccca 
aattatttca 
caccaccaaa 
gatatagata 
cgactgacta 
catgaacagt 
agccttttga 



tgggcaaggc 
tggaatgaaa 
ctacttttta 
atgcagtgta 
aaaacttact 
caaaatttta 
attattgaga 
gctacatgat 
tgaagacaag 
agacaagggt 
gaatgaaaga 
atatgttgac 
tgatggtgat 
gcctatacac 
acagaatatt 
agaaattaaa 
gggtctcaat 
gtgtgaagtt 
caaacaaggc 
acatctgtgg 
cccaagcact 
atctgtgcca 
tacatttttc 
cataaaggat 
cttaaattcg 
gaaattatca 
tgttgatttt 
attagagact 
tggagaaaat 
aagccgagag 
aagtttcaat 
agagacagta 
ggtaagtact 
tctctccaaa 
aagagcacag 
ctttagttac 
acaaagaatg 
gctatttact 
caggttcatg 
taatcaaaat 
tgggggttca 
ggtaaaggat 
aagagcattt 
ttcttttcac 
agatgcctct 
taactgcctt 
tgcaatatgt 
tatccataat 
tggggtgtct 
taaaacaatt 
attagtcatt 
aattaaggag 
tttgctgtca 
agatgtacag 
gcaacctata 
catactatat 
ggcagcaaag 
tggaactgct 
ggggttcatg 



tacttagaag 
cccgaaagaa 
tttattggaa 
tttcagtgtc 
gtttctagct 
actgcagcta 
gctaatgttg 
aaaaacaaaa 
gccaatcttc 
ttgcttctcc 
ggttatgtag 
ttgattgagg 
aactatgttc 
ctttatggac 
attacagaac 
aaactgaaag 
ttgctacagg 
ctttccatca 
tgtgatattc 
ccagtggttc 
ctaagtttga 
tcgagtatgt 
cttgatatca 
aaaaattcat 
cttactttgc 
tctgaaagta 
aatcatagtg 
tcatttatgg 
gacttaaaat 
aggttagtag 
acagacacta 
ggtgtagatg 
aaaactatta 
tcaaattcgg 
tcccttaaag 
acaagttcta 
catccatcct 
gataccatca 
aaagccttaa 
accctgcaac 
gatgattaca 
attccctatt 
gcccatgatg 
ttgctacgac 
ctgtttttag 
tattgtgtct 
agtcattcag 
cctttagaag 
caagaaggct 
ccagatgata 
aatttgagta 
aagtatcctc 
cactgcacat 
tttctacaaa 
gttgatacat 
atattcatat 
acaggagtat 
gactttccta 
attcattacc 



atctagtaaa 
gtcttcaaaa 
cactttcttg 
tccttaatct 
tggactatag 
ctgatgcctg 
aattctttaa 
cgatttcctc 
atgctctcat 
tgctgagatt 
caaaacaatt 
aacaactcaa 
gtcggagtaa 
aactagtaca 
tctgtcgtaa 
catctctttg 
aagaaaacgt 
gagggacctg 
taaaatgtca 
cagatgatgt 
actcggagtc 
tcatattgga 
atgaagatac 
tccctttctt 
ctaacaaaaa 
agacaagcaa 
atgattttac 
ggaataagca 
tcaccaagaa 
tagaaagttc 
caacaagtgg 
ctacaactat 
agacaagcca 
tgtccctggt 
caccctctat 
gagatgcttt 
tatctcactc 
ccatgaaggc 
gttatgcatc 
gatcttcctc 
ttggtcttgc 
ttcagacaaa 
caggaggtct 
agcagatgag 
aaagtacaga 
gtattgaaat 
actttcaaga 
tggttccctc 
cagctagcag 
caccaatgtg 
gttcagtttc 
aaacatttga 
tcagacttcc 
tgcatgaaga 
ctgctgaatc 
ttgtggattt 
cttctgtaca 
accaaaacaa 
acagttttaa 



ggatattgtt 
taatggttta 
ccaccctcat 
ttgctccttg 
cagagatgga 
cagactctat 
taattgggga 
tgaagctctt 
tcagatgaaa 
tctctccatt 
ggaaaagtgg 
tgaagcactt 
ccaaagatta 
ccataaaaca 
tgttcgtaca 
ggccttggga 
gattccagat 
tgtatatgta 
caactgggat 
ggaacaactc 
aaccagctct 
ggatgaccgg 
agagccaaca 
tgcttctagt 
acatcgtagt 
caggcgaatc 
acccatatcc 
cattgaagac 
ttttggtaca 
aacgagctca 
cataagttca 
ggacacagac 
ctatttgacg 
gcctccaggt 
tgctacaatt 
tggctatgct 
tgaagctttg 
caacagtttt 
attagataaa 
agtgcggtcc 
tctcccggtg 
aaacatacca 
tccatctgga 
tcttacggaa 
agacactgga 
tctgggtttc 
tattccatat 
taagttttcg 
caccaaaagc 
ccgtatactc 
aactaaatgt 
tgacatatgc 
gtgtcggagg 
agcagaggct 
ctgacctcat 
cctaaaagcc 
ctgttccgca 
cttccttctc 
gagtttcagt 



1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
'4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
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taccattgta tgcaagagcc aagcactgaa tacctacata ggttttctat tttctttcat 5460 
tttaaaagcg taatgacagt ggaacaataa tgggatatgc agaagcaccc ttcacaagtt 552 0 
atttctgaat gattttaggg taaataatac agatgccttg tatgttaact aacttgtgga 5580 
aagcaggaat cagtgtctct aaggctgcat cctattacca caatggggtt gtgctataac 564 0 
tggctggtat tagagaggga ac 5662 



<210> 2 

<211> 5127 

<212> DNA 

<213> Homo sapiens 

<400> 2 

atggcggcga tcggccgcgg ccgctctctg aagaacctcc gagtacgagg gcggaatgac 60 
agcggcgagg agaacgtccc gctggatctg acccgagaac cttctgataa cttaagagag 120 
attctccaaa atgtggccag attgcaggga gtatcaaata tgagaaagct aggccatctg 180 
aataacttta ctaagcttct ttgtgatatt ggccacagtg aagaaaaact gggctttcac 240 
tatgaggata tcataatttg tttgcggtta gctttattaa atgaagcaaa agaagtgcga 300 
gcagcagggc tacgagcgct tcgatatctc atccaagact ccagtattct ccagaaggtg 360 
ctaaaattga aagtggacta tttaatagct aggtgcattg acatacaaca gagcaacgag 42 0 
gtagagagga cacaagcact tcgattagtc agaaagatga ttactgtgaa tgcttccttg 480 
tttcctagtt ctgtgaccaa ctcattaatt gcagttggaa atgatggact tcaagaaaga 540 
gacagaatgg tccgagcatg cattgccatt atctgtgaac tagcacttca gaatccagag 600 
gtggtggccc ttcgaggagg actaaacacc atattgaaaa atgtgattga ttgccaatta 660 
agtcgaataa atgaggccct aattactaca attttgcacc ttcttaatca tccaaagact 72 0 
cggcagtatg tgcgagctga tgtagaatta gagagaattt tagcacccta tactgatttt 780 
cactacagac atagtccaga tacagctgaa ggacagctca aagaagacag agaagcacga 84 0 
tttctagcca gtaaaatggg aatcatagca acattccgat catgggcagg tattattaat 900 
ttatgtaaac ctggaaattc tgggatccag tctctaatag gagtactttg cataccaaat 960 
atggaaataa ggcgaggtct acttgaagtg ctttatgata tatttcgtct tcctctacct 1020 
gttgtgactg aggagttcat agaagcacta ctcagtgtag atccagggag gttccaagac 1080 
agttggaggc tttcagatgg ctttgtggca gctgaggcaa aaactattct tcctcatcgt 114 0 
gccagatcca ggccagacct catggataat tatttggcac tgatactctc tgcatttatt 12 00 
cgtaatggac ttttagaggg tctagttgaa gtgataacaa acagtgatga tcatatctca 1260 
gttagagcta ccatcctttt aggagagctt ttacatatgg caaacacaat tcttcctcat 1320 
tcacatagcc atcatttaca ctgcttgcca accctaatga atatggctgc atcctttgat 13 80 
atccccaagg aaaagagact gcgagccagt gcagccttga actgtttaaa acgcttccat 144 0 
gaaatgaaga aacgaggacc taagccttat agtcttcatt tagaccacat tattcagaaa 1500 
gcaattgcaa cacaccagaa acgggatcag tatctccgag ttcagaaaga tatatttatc 1560 
cttaaggata cagaggaagc tcttttaatt aaccttagag atagccaagt ccttcaacat 1620 
aaagagaatc ttgaatggaa ttggaatctt atagggacca ttcttaagtg gccaaatgta 1680 
aatctaagaa actataaaga tgaacagtta cacaggtttg tacgaagact actttatttt 174 0 
tacaagccca gcagtaaatt atatgccaac ctggatctgg attttgccaa ggccaaacag 1800 
ctcacggttg taggttgcca gtttacagaa tttcttcttg aatctgaaga ggatgggcaa 1860 
ggctacttag aagatctagt aaaggatatt gttcagtggc tcaatgcttc atctggaatg 192 0 
aaacccgaaa gaagtcttca aaataatggt ttattgacca cccttagtca acactacttt 1980 
ttatttattg gaacactttc ttgccaccct catggagtta aaatgctgga aaaatgcagt 2040 
gtatttcagt gtctccttaa tctttgctcc ttgaaaaacc aagatcactt gctaaaactt 2100 
actgtttcta gcttggacta tagcagagat ggattggcta gagtcatcct ttccaaaatt 2160 
ttaactgcag ctactgatgc ctgcagactc tatgcaacaa aacatttaag ggtattattg 2220 
agagctaatg ttgaattctt taataattgg ggaattgagt tgttagtgac ccagctacat 2280 
gataaaaaca aaacgatttc ctctgaagct cttgatatcc tcgatgaagc atgtgaagac 234 0 
aaggccaatc ttcatgctct cattcagatg aaaccagcgt tatcccacct tggagacaag 2400 
ggtttgcttc tcctgctgag atttctctcc attccaaaag gattttccta tctgaatgaa 2460 
agaggttatg tagcaaaaca attggaaaag tggcacaggg aatacaactc caaatatgtt 252 0 
gacttgattg aggaacaact caatgaagca cttactactt accggaagcc tgttgatggt 2580 
gataactatg ttcgtcggag taaccaaaga ttacagcgtc ctcacgtcta cctgcctata 2640 
cacctttatg gacaactagt acaccataaa acaggctgcc atttgttgga agtacagaat 2700 
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attattacag 
aaaaaactga 
aatttgctac 
gttctttcca 
ggctgtgata 
tggccagtgg 
actctaagtt 
ccatcgagta 
ttccttgata 
gataaaaatt 
tcgcttactt 
tcatctgaaa 
tttaatcata 
acttcattta 
aatgacttaa 
gagaggttag 
aatacagaca 
gtaggtgtag 
actaaaacta 
aaatcaaatt 
cagtccctta 
tacacaagtt 
atgcatccat 
actgatacca 
atgaaagcct 
aataccctgc 
tcagatgatt 
gatattccct 
tttgcccatg 
cacttgctac 
tctctgtttt 
ctttattgtg 
tgtagtcatt 
aatcctttag 
tctcaagaag 
attccagatg 
attaatttga 
gagaagtatc 
tcacactgca 
cagtttctac 
atagttgata 



aactctgtcg 
aagcatctct 
aggaagaaaa 
tcagagggac 
ttctaaaatg 
ttccagatga 
tgaactcgga 
tgttcatatt 
tcaatgaaga 
cattcccttt 
tgcctaacaa 
gtaagacaag 
gtgatgattt 
tggggaataa 
aattcaccaa 
tagtagaaag 
ctacaacaag 
atgctacaac 
ttaagacaag 
cggtgtccct 
aagcaccctc 
ctagagatgc 
ccttatctca 
tcaccatgaa 
taagttatgc 
aacgatcttc 
acattggtct 
attttcagac 
atgcaggagg 
gacagcagat 
tagaaagtac 
tctgtattga 
cagactttca 
aagtggttcc 
gctcagctag 
atacaccaat 
gtagttcagt 
ctcaaacatt 
cattcagact 
aaatgcatga 
catctgctga 



taatgttcgt 
ttgggccttg 
cgtgattcca 
ctgtgtatat 
tcacaactgg 
tgtggaacaa 
gtcaaccagc 
ggaggatgac 
tacagagcca 
ctttgcttct 
aaaacatcgt 
caacaggcga 
tacacccata 
gcacattgaa 
gaattttggt 
ttcaacgagc 
tggcataagt 
tatggacaca 
ccactatttg 
ggtgcctcca 
tattgctaca 
ttttggctat 
ctctgaagct 
ggccaacagt 
atcattagat 
ctcagtgcgg 
tgctctcccg 
aaaaaacata 
tcttccatct 
gagtcttacg 
agaagacact 
aattctgggt 
agatattcca 
ctctaagttt 
cagcaccaaa 
gtgccgtata 
ttcaactaaa 
tgatgacata 
tccgtgtcgg 
agaagcagag 
atcctga 



acaccagatt 
ggaaatatcg 
gatatactaa 
gtacttgggc 
gatgctgtga 
ctctgtaatg 
tctagacata 
cggtttggca 
acattttatg 
agtaaacttg 
agtagcagtg 
atcagaacac 
tccactgtac 
gacactggta 
acagagaatc 
tcacatatga 
tcaatgagct 
gactgtggaa 
acgccacagt 
ggttcttctc 
attaaaagtc 
gctacactga 
ttggcatctc 
tttgagtcca 
aaagaagatt 
tccatggtgt 
gtggatataa 
ccaccacatg 
ggaactggag 
gaaataatga 
ggactacagg 
ttccagccca 
tattctgatt 
tcggggattt 
agcacagaat 
ctccttcgca 
tgtcatgaga 
tgcctttact 
aggttcatac 
gctgtgttgg 



tggataagtg 
gctcatcaaa 
aacttgcaaa 
tcatagctaa 
ggcatagtcg 
aactttcatc 
atagtgaaag 
gcagctctac 
accgatctgg 
tgaagaatcg 
atccaaaagg 
ttacggagcc 
agaaaacatt 
gtacaccaag 
acagagaaaa 
agatacgtag 
caagtccttc 
gcatgagtac 
ctaaccatct 
atacgcttcc 
tagcagattg 
aaagactaca 
cagcaaaaga 
gattaacacc 
tattgagtcc 
ccagtgccac 
atgatatatt 
atgatcgagg 
gtcttgtaaa 
attcaatcca 
aacatacaga 
gcaaccaact 
ggtgtgagca 
ctggatgcag 
tgttactagg 
aagaagttct 
ctgggctttt 
ctgaggtttc 
aagaattatt 
caacaccacc 



ggaagaaatt 
ttggggtctc 
acagtgtgaa 
aaccaaacaa 
caaacatctg 
tatcccaagc 
tgaatctgtg 
tagtacattt 
acccataaag 
tatcttaaat 
agggaaatta 
cagtgttgat 
acaattagag 
cattggagaa 
tacaagccga 
ccaaagtttc 
acgagagaca 
tgtggtaagt 
gtctctctcc 
tagaagagca 
taactttagt 
gcaacaaaga 
tgtgctattt 
aagcaggttc 
tattaatcaa 
atatgggggt 
ccaggtaaag 
tgcaagagca 
aaattctttt 
ttcagatgcc 
tgataactgc 
gagtgcaata 
gactatccat 
tgatggggtg 
tgttaaaaca 
aagattagtc 
aacaattaag 
ccatttgctg 
tcaagatgta 
aaagcaacct 



2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5127 



<210> 3 
<211> 1708 
<212> PRT 

<213> Homo sapiens 
<400> 3 

Met Ala Ala lie Gly Arg Gly Arg 

1 5 
Gly Arg Asn Asp Ser Gly Glu Glu 
20 

Glu Pro Ser Asp Asn Leu Arg Glu 

35 ~ 40 
Gin Gly Val Ser Asn Met Arg Lys 
50 55 



Ser Leu Lys Asn Leu Arg Val Arg 

10 15 
Asn Val Pro Leu Asp Leu Thr Arg 
25 30 
lie Leu Gin Asn Val Ala Arg Leu 
45 

Leu Gly His Leu Asn Asn Phe Thr 
60 



Lys 


Leu 


Leu 


Cys 


65 








Tyr 


Glu 


Asp 


He 


Lys 




val 


Arg 








100 


Asp 


Ser 


Ser 


He 






115 




He 


Ala 


Arg 


Cys 




130 






Gin 


Ala 


Leu 


Arg 


145 








Phe 


Pro 


Ser 


Ser 


LicU 


UJ.il 


VJ X Li. 










180 


Glu 


Leu 


Ala 


Leu 






195 




Asn 


Thr 


He 


Leu 




210 






Glu 


Ala 


Leu 


He 


225 








Arg 


Gin 


Tyr 


Val 


Tyr 


Thr 


Asp 










260 


Leu 


Lys 


Glu 


Asp 






275 




He 


Ala 


Thr 


Phe 




290 






Gly 


Asn 


Ser 


Gly 


305 








Met 


Glu 


He 


Arg 


Leu 


Pro 


Leu 


f XT U 








340 


Val 


Asp 


Pro 


Gly 






355 




Val 


Ala 


Ala 


Glu 




370 






Pro 


Asp 


Leu 


Met 


385 








Arg 


Asn 


Gly 


Leu 


Asp 


rllS 


Tip 

lie 


Ser 








420 


Met 


Ala 


Asn 


Thr 






435 




Leu 


Pro 


Thr 


Leu 




450 






Lys 


Arg 


Leu 


Arg 


465 








Glu 


Met 


Lys 


Lys 


He 


He 


Gin 


Lys 








500 


Arg 


Val 


Gin 


Lys 






515 





Asp 


He 


Gly 


His 




70 






He 


He 


Cys 


Leu 


85 








Ala 


Ala 


Gly 


Leu 


Leu 


Gin 


Lvs 


Val 








120 


He 


Asp 


He 


Gin 






135 




Leu 


Val 


Arg 


Lys 




150 






Val 


Thr 


Asn 


Ser 


165 








Asp 


Arg 


Met 


Val 


Gin 


Asn 


Pro 


Glu 








200 


Lys 


Asn 


Val 


He 






215 




Thr 


Thr 


He 


Leu 




230 






Arg 


Ala 


Asp 


Val 


245 








His 


Tyr 


Arg 


His 


Arg 




AT a 
a 


Arg 








280 


Arg 


Ser 


Trp 


Ala 






295 




He 


Gin 


Ser 


Leu 




310 






Arg 


Gly 


Leu 


Leu 


325 








Val 


Val 


Thr 


Glu 


At* ci 


Phe 


Gin 


Asp 








360 


Ala 


Lys 


Thr 


He 






375 




Asp 


Asn 


Tyr 


Leu 




390 






Leu 


Glu 


Gly 


Leu 


405 








Val 


Arg 


Ala 


Thr 


Tl 
± ±xz 


Leu 


cL. KJ 


ni o 








440 


Met 


Asn 


Met 


Ala 






455 




Ala 


Ser 


Ala 


Ala 




470 






Arg 


Gly 


Pro 


Lys 


485 








Ala 


He 


Ala 


Thr 


Asp 


He 


Phe 


He 



520 



5/20 

Ser Glu Glu Lys 
75 

Arg Leu Ala Leu 
90 

Arg Ala Leu Arg 
105 

Leu Lys Leu Lys 

Gin Ser Asn Glu 
140 

Met He Thr Val 
155 

Leu He Ala Val 
170 

Arg Ala Cys He 
185 

Val Val Ala Leu 

Asp Cys Gin Leu 
220 

His Leu Leu Asn 
235 

Glu Leu Glu Arg 
250 

Ser Pro Asp Thr 
265 

Phe Leu Ala Ser 

Gly He He Asn 
300 

He Gly Val Leu 
315 

Glu Val Leu Tyr 
330 

Glu Phe He Glu 
345 

Ser Trp Arg Leu 

Leu Pro His Arg 
380 

Ala Leu He Leu 
395 

Val Glu Val He 
410 

He Leu Leu Gly 
425 

Ser His Ser His 

Ala Ser Phe Asp 
460 

Leu Asn Cys Leu 
475 

Pro Tyr Ser Leu 
490 

His Gin Lys Arg 
505 

Leu Lys Asp Thr 



Leu 


Gly 


Phe 


His 








80 


Leu 


Asn 


Glu 


Ala 






95 




Tyr 


Leu 


He 


Gin 




110 






Val 


Asp 


Tyr 


Leu 


125 








Val 


Glu 


Arg 


Thr 


Asn 


Ala 


Ser 


Leu 








160 


Gly 


Asn 


Asp 


Gly 






175 




Ala 


He 


He 


Cys 




190 






Arg 


Gly 


Gly 


Leu 


205 








Ser 


Arg 


He 


Asn 


His 


Pro 


Lys 


Thr 








240 


He 


Leu 


Ala 


Pro 






255 




Ala 


Glu 


Gly 


Gin 




270 






Lys 


Met 


Gly 


He 


285 








Leu 


Cys 


Lys 


Pro 


Cys 


He 


Pro 


Asn 








320 


Asp 


He 


Phe 


Arg 






335 




Ala 


Leu 


Leu 


Ser 




350 






Ser 


Asp 


Gly 


Phe 


365 








Ala 


Arg 


Ser 


Arg 


Ser 


Ala 


Phe 


He 








400 


Thr 


Asn 


Ser 


Asp 






415 




Glu 


Leu 


Leu 


His 




430 






His 


Leu 


His 


Cys 


445 








He 


Pro 


Lys 


Glu 


Lys 


Arg 


Phe 


His 








480 


His 


Leu 


Asp 


His 






495 




Asp 


Gin 


Tyr 


Leu 




510 






Glu 


Glu 


Ala 


Leu 



525 
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Leu 


He 


Asn 


Leu 




530 






Glu 


Trp 


Asn 


Trp 


545 








Asn 


Leu 


Arg 


Asn 


UC Li 


Leu 


TVr 


Phe 








580 


Leu 


Asp 


Phe 


Ala 






595 




Thr 


Glu 


Phe 


Leu 




610 






Asp 


Leu 


Val 


Lys 


625 








Lys 


Pro 


Glu 


Arg 




ri-L b 


iyr 


if 11C 








660 


Val 


Lys 


Met 


Leu 






675 




Cys 


Ser 


Leu 


Lys 




690 






Leu 


Asp 


Tyr 


Ser 


705 








Leu 


Thr 


Ala 


Ala 


Arg 


V Ct -L 


uc U. 


UC Li. 








740 


Glu 


Leu 


Leu 


Val 






755 




Glu 


Ala 


Leu 


Asp 




770 






His 


Ala 


Leu 


He 


785 








Gly 


Leu 


Leu 


Leu 


Tyr 


Leu 


Asn 


\J± u. 








820 


Arg 


Glu 


Tyr 


Asn 






835 




Glu 


Ala 


Leu 


Thr 




850 






Arg 


Arg 


Ser 


Asn 


865 








His 


Leu 


Tyr 


Gly 




vax 


fin 

o±n 


Asn 








900 


Asp 


Leu 


Asp 


Lys 






915 




Ala 


Leu 


Gly 


Asn 




930 






Glu 


Glu 


Asn 


Val 


945 








Val 


Leu 


Ser 


He 


Lys 


Thr 


Lys 


Gin 



980 



Arg 


Asp 


Ser 


Gin 






535 




Asn 


Leu 


He 


Gly 




550 






Tyr 


Lys 


Asp 


Glu 


565 








Tyr 


Lys 


Pro 


Ser 


J-jy o 


nici 


jjy o 


Gin 








600 


Leu 


Glu 


Ser 


Glu 






615 




Asp 


He 


Val 


Gin 




630 






Ser 


Leu 


Gin 


Asn 


645 








Leu 


Phe 


He 


Gly 


Glu 


Lys 


Pvs 
v*y » 


Ser 








680 


Asn 


Gin 


Asp 


His 






695 




Arg 


Asp 


Gly 


Leu 




710 






Thr 


Asp 


Ala 


Cys 


725 








Arg 


Ala 


Asn 


Val 


Thr 


Gin 


Leu 


His 








760 


He 


Leu 


Asp 


Glu 






775 




Gin 


Met 


Lys 


Pro 




790 






Leu 


Leu 


Arg 


Phe 


805 








Arg 


Gly 


Tyr 


Val 


Ser 


Lys 


iyr 


val 








840 


Thr 


Tyr 


Arg 


Lys 






855 




Gin 


Arg 


Leu 


Gin 




870 






Gin 


Leu 


Val 


His 


885 








He 


He 


Thr 


Glu 


Trp 


Glu 


Glu 


He 








920 


He 


Gly 


Ser 


Ser 






935 




He 


Pro 


Asp 


He 




950 






Arg 


Gly 


Thr 


Cys 


965 








Gly 


Cys 


Asp 


He 



Val 


Leu 


Gin 


His 








540 


Thr 


He 


Leu 


Lys 






555 




Gin 


Leu 


His 


Arg 




570 






Ser 


Lys 


Leu 


Tyr 


585 








Leu 


Thr 


Val 


Val 


Glu 


Asp 


Glv 


Gin 








620 


Trp 


Leu 


Asn 


Ala 






635 




Asn 


Gly 


Leu 


Leu 




650 






Thr 


Leu 


Ser 


Cys 


665 








Val 


Phe 


Gin 


Cys 


Leu 


Leu 


Lvs 


Leu 








700 


Ala 


Arg 


Val 


He 






715 




Arg 


Leu 


Tyr 


Ala 




730 






Glu 


Phe 


Phe 


Asn 


745 








Asp 


Lys 


Asn 


Lys 


Ala 


Cys 


Glu 


Asd 








780 


Ala 


Leu 


Ser 


His 






795 




Leu 


Ser 


He 


Pro 




810 






Ala 


Lys 


Gin 


Leu 


825 








Asp 


Leu 


He 


Glu 


Pro 


Val 


ASD 


Gly 








860 


Arg 


Pro 


His 


Val 






875 




His 


Lys 


Thr 


Gly 




890 






Leu 


Cys 


Arg 


Asn 


905 








Lys 


Lys 


Leu 


Lys 


Asn 


Trp 


Gly 


Leu 








94 0 


Leu 


Lys 


Leu 


Ala 






955 




Val 


Tyr 


Val 


Leu 




970 






Leu 


Lys 


Cys 


His 



985 



Lys 


Glu 


Asn 


Leu 


Tro 


Pro 


Asn 


Val 








560 


Phe 


Val 


Arg 


Arg 






575 




Ala 


Asn 


Leu 


Asp 




590 






Gly 


Cys 


Gin 


Phe 


605 








Gly 


Tyr 


Leu 


Glu 


Ser 


Ser 


Glv 


Met 








640 


Thr 


Thr 


Leu 


Ser 






655 




His 


Pro 


His 


Gly 




670 






Leu 


Leu 


Asn 


Leu 


685 








Thr 


Val 


Ser 


Ser 


Leu 


Ser 


Lys 


He 








720 


Thr 


Lys 


His 


Leu 






735 




Asn 


Trp 


Gly 


He 




750 






Thr 


He 


Ser 


Ser 


765 








Lys 


Ala 


Asn 


Leu 


Leu 


Glv 


Asp 


Lys 








800 


Lys 


Gly 


Phe 


Ser 






815 




Glu 


Lys 


Trp 


His 




830 






Glu 


Gin 


Leu 


Asn 


845 








Asp 


Asn 


Tyr 


Val 




Leu 


Pro 


He 








880 


Cys 


His 


Leu 


Leu 






895 




Val 


Arg 


Thr 


Pro 




910 






Ala 


Ser 


Leu 


Trp 


925 








Asn 


Leu 


Leu 


Gin 


Lys 


Gin 


Cys 


Glu 








960 


Gly 


Leu 


He 


Ala 






975 




Asn 


Trp 


Asp 


Ala 



990 
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Val Arg His Ser Arg Lys His Leu Trp Pro Val Val Pro Asp Asp Val 

995 1000 1005 

Glu Gin Leu Cys Asn Glu Leu Ser Ser He Pro Ser Thr Leu Ser Leu 

1010 1015 1020 

Asn Ser Glu Ser Thr Ser Ser Arg His Asn Ser Glu Ser Glu Ser Val 
1025 1030 1035 1040 

Pro Ser Ser Met Phe He Leu Glu Asp Asp Arg Phe Gly Ser Ser Ser 

1045 1050 1055 

Thr Ser Thr Phe Phe Leu Asp He Asn Glu Asp Thr Glu Pro Thr Phe 

1060 1065 1070 

Tyr Asp Arg Ser Gly Pro He Lys Asp Lys Asn Ser Phe Pro Phe Phe 

1075 1080 1085 

Ala Ser Ser Lys Leu Val Lys Asn Arg He Leu Asn Ser Leu Thr Leu 

1090 ~ 1095 ~ 1100 

Pro Asn Lys Lys His Arg Ser Ser Ser Asp Pro Lys Gly Gly Lys Leu 
1105 1110 1115 1120 

Ser Ser Glu Ser Lys Thr Ser Asn Arg Arg He Arg Thr Leu Thr Glu 

1125 1130 1135 

Pro Ser Val Asp Phe Asn His Ser Asp Asp Phe Thr Pro He Ser Thr 

1140 1145 1150 

Val Gin Lys Thr Leu Gin Leu Glu Thr Ser Phe Met Gly Asn Lys His 

1155 1160 1165 

He Glu Asp Thr Gly Ser Thr Pro Ser He Gly Glu Asn Asp Leu Lys 

1170 1175 1180 

Phe Thr Lys Asn Phe Gly Thr Glu Asn His Arg Glu Asn Thr Ser Arg 
1185 1190 1195 1200 

Glu Arg Leu Val Val Glu Ser Ser Thr Ser Ser His Met Lys He Arg 

1205 1210 1215 

Ser Gin Ser Phe Asn Thr Asp Thr Thr Thr Ser Gly He Ser Ser Met 

1220 1225 1230 

Ser Ser Ser Pro Ser Arg Glu Thr Val Gly Val Asp Ala Thr Thr Met 

1235 1240 1245 

Asp Thr Asp Cys Gly Ser Met Ser Thr Val Val Ser Thr Lys Thr He 

1250 1255 1260 

Lys Thr Ser His Tyr Leu Thr Pro Gin Ser Asn His Leu Ser Leu Ser 
1265 ' 1270 1275 1280 

Lys Ser Asn Ser Val Ser Leu Val Pro Pro Gly Ser Ser His Thr Leu 

1285 1290 1295 

Pro Arg Arg Ala Gin Ser Leu Lys Ala Pro Ser He Ala Thr He Lys 

1300 1305 1310 

Ser Leu Ala Asp Cys Asn Phe Ser Tyr Thr Ser Ser Arg Asp Ala Phe 

1315 ~ 1320 1325 

Gly Tyr Ala Thr Leu Lys Arg Leu Gin Gin Gin Arg Met His Pro Ser 

1330 1335 1340 

Leu Ser His Ser Glu Ala Leu Ala Ser Pro Ala Lys Asp Val Leu Phe 
1345 1350 1355 1360 

Thr Asp Thr He Thr Met Lys Ala Asn Ser Phe Glu Ser Arg Leu Thr 

1365 1370 1375 

Pro Ser Arg Phe Met Lys Ala Leu Ser Tyr Ala Ser Leu Asp Lys Glu 

1380 ' 1385 1390 

Asp Leu Leu Ser Pro He Asn Gin Asn Thr Leu Gin Arg Ser Ser Ser 

1395 1400 1405 

Val Arg Ser Met Val Ser Ser Ala Thr Tyr Gly Gly Ser Asp Asp Tyr 

1410 1415 1420 

He Gly Leu Ala Leu Pro Val Asp He Asn Asp He Phe Gin Val Lys 
1425 1430 1435 1440 

Asp He Pro Tyr Phe Gin Thr Lys Asn He Pro Pro His Asp Asp Arg 
1445 1450 1455 
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Gly Ala Arg Ala Phe Ala His Asp Ala Gly Gly Leu Pro Ser Gly Thr 

1460 1465 1470 

Gly Gly Leu Val Lys Asn Ser Phe His Leu Leu Arg Gin Gin Met Ser 

1475 1480 1485 

Leu Thr Glu lie Met Asn Ser lie His Ser Asp Ala Ser Leu Phe Leu 

1490 1495 1500 

Glu Ser Thr Glu Asp Thr Gly Leu Gin Glu His Thr Asp Asp Asn Cys 
1505 1510 1515 1520 

Leu Tyr Cys Val Cys lie Glu lie Leu Gly Phe Gin Pro Ser Asn Gin 

1525 1530 1535 

Leu Ser Ala lie Cys Ser His Ser Asp Phe Gin Asp lie Pro Tyr Ser 

1540 ' 1545 1550 

Asp Trp Cys Glu Gin Thr He His Asn Pro Leu Glu Val Val Pro Ser 

1555 1560 1565 

Lys Phe Ser Gly He Ser Gly Cys Ser Asp Gly Val Ser Gin Glu Gly 

1570 1575 1580 

Ser Ala Ser Ser Thr Lys Ser Thr Glu Leu Leu Leu Gly Val Lys Thr 
1585 1590 1595 1600 

He Pro Asp Asp Thr Pro Met Cys Arg He Leu Leu Arg Lys Glu Val 

1605 1610 1615 

Leu Arg Leu Val He Asn Leu Ser Ser Ser Val Ser Thr Lys Cys His 

1620 1625 1630 

Glu Thr Gly Leu Leu Thr He Lys Glu Lys Tyr Pro Gin Thr Phe Asp 

1635 1640 1645 

Asp He Cys Leu Tyr Ser Glu Val Ser His Leu Leu Ser His Cys Thr 

1650 " 1655 1660 

Phe Arg Leu Pro Cys Arg Arg Phe He Gin Glu Leu Phe Gin Asp Val 
1665 1670 1675 1680 

Gin Phe Leu Gin Met His Glu Glu Ala Glu Ala Val Leu Ala Thr Pro 

1685 1690 1695 

Pro Lys Gin Pro He Val Asp Thr Ser Ala Glu Ser 
1700 1705 



<210> 4 

<211> 1817 

<212> DNA 

<213> Homo sapiens 



<400> 4 

gtgcggagcc 

tgcaggccac 

cactgcaggc 

gacggtgcag 

gattgctgct 

ccccatcatc 

cggccgctgg 

ccggaacctg 

gcacccgaac 

cttgaaaaca 

ccacatcgat 

ctggaatctg 

ccctgcccac 

cacctgctcg 

ggagctgagc 

cgccttctcg 

tccctggccc 

ctggggccgc 

cttcctcgga 



gcccgtaaga 
accatgaaca 
tacgaccaca 
caccaggact 
gcaggttacc 
agctacgacg 
atgtacacgg 
cagtgccagc 
caggcagagc 
gaccacaacg 
cccgacgcca 
acggggggca 
acgcgctacg 
gctgatcaga 
atcaagagcg 
ggggactccc 
ccggcgctgg 
ctgcttggcc 
caacctggcc 



tgctctgacc 
cctccccagg 
ccgtgcgctt 
cccaggtgaa 
agcacatccg 
gcgtcaacaa 
gcggcgagga 
ggatcttcca 
tcatcgtggg 
agcagctgat 
gctacatggc 
ttggtgacga 
ccctgcagtg 
cgtgcaagat 
gcaaccccgg 
agtacatcgt 
cctccagagc 
tgcacctgcg 
cggctctggt 



tttgaccctg 
cacggtgggc 
ctggcaggcc 
tgccttggag 
catgtatgat 
gaacatcgcg 
ctgcacagcc 
ggtgaacgca 
tgaccagagc 
ccctgagccc 
agctgtcaat 
ggtgacccag 
tcgcttcagc 
ctggaggacg 
ggagtcctcc 
cactggtgag 
cagcccacct 
ctcttagccc 
gtgtggagac 



ccgttcagct 
agtgacccgg 
cacagcggca 
gtcacaccgg 
ctcaactcca 
tctgtgggct 
aggatctggg 
cccattaact 
ggggctatcc 
gaggtctcca 
agcaccggaa 
ctcatcccca 
cccgactcca 
tccaacttct 
cgcggctgga 
ccccgccctg 
cggctgcagc 
tgcacaatct 
tggagagatc 



ctagggcccg 
tcatcctggc 
tctgcacccg 
accgcagcat 
ataaccctaa 
tccacgaaga 
acctcaggtc 
gcgtgtgcct 
acatctggga 
tcacgtccgc 
actgctatgt 
agactaagat 
cgctcctcgc 
ccctgatgac 
tgtggggctg 
gcctccccca 
ttcccctctg 
ccccctccag 
aagagagagt 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 



i 
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atggcggcca ccagaaggct gttgtctgcc 
ctgtgacccc tcgggactgc ctggtgcagg 
ccaggtcaga gcagaccctc ccctgccggc 
ggcgccttga cctgctgggc caggctgccc 
gatgtgacag agctcgaccc aagccaggct 
gcctgggaaa gtcggccgag ggcccaaagc 
ccaagctagt gcgttctctg cccctccctg 
acaccaccac catggccagg tggaagggtt 
ggtgcaggtg gcctggccag cccactggat 
ggctcagtct gggaggtaat aaaagcagac 
aaaaaaaaaa aaaaaaacca aaaaaaaaaa 
aaaaaaaaaa aaaaaaa 



tggccttcaa tgacagtgtg ctgggctagc 1200 
tggtggcagc tggagggacc catgcagcac 1260 
ctgcgccagc tggacctgat ggccccctgt 1320 
tgggactctc agcccccagt tgcttatcca 1380 
gcacactcct ggactgggct agcctgcact 144 0 
tgctgagggg tctgaggctg gtgcccaccc 1500 
cccgcgtttc agggcctcgg tccatagaga 1560 
tattagtccc tgccagcagc tgtcctccct 1620 
tggggacggg ccaggctggg ccaggtcggg 1680 
cgacacgcag atgttgctcg ggaaaaaaaa 174 0 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1800 

1817 



<210> 5 

<211> 981 

<212> DNA 

<213> Homo sapiens 



<400> 5 

atgaacacct 

gaccacaccg 

caggactccc 

ggttaccagc 

tacgacggcg 

tacacgggcg 

tgccagcgga 

gcagagctca 

cacaacgagc 

gacgccagct 

gggggcattg 

cgctacgccc 

gatcagacgt 

aagagcggca 

gactcccagt 

actggagaga 

aatgacagtg 



ccccaggcac 
tgcgcttctg 
aggtgaatgc 
acatccgcat 
tcaacaagaa 
gcgaggactg 
tcttccaggt 
tcgtgggtga 
agctgatccc 
acatggcagc 
gtgacgaggt 
tgcagtgtcg 
gcaagatctg 
accccgggga 
acatcgtcac 
tcaagagaga 
tgctgggcta 



ggtgggcagt 
gcaggcccac 
cttggaggtc 
gtatgatctc 
catcgcgtct 
cacagccagg 
gaacgcaccc 
ccagagcggg 
tgagcccgag 
tgtcaatagc 
gacccagctc 
cttcagcccc 
gaggacgtcc 
gtcctcccgc 
tgcttcctcg 
gtatggcggc 
9 



gacccggtca 
agcggcatct 
acaccggacc 
aactccaata 
gtgggcttcc 
atctgggacc 
attaactgcg 
gctatccaca 
gtctccatca 
accggaaact 
atccccaaga 
gactccacgc 
aacttctccc 
ggctggatgt 
gacaacctgg 
caccagaagg 



tcctggccac 
gcacccggac 
gcagcatgat 
accctaaccc 
acgaagacgg 
tcaggtcccg 
tgtgcctgca 
tctgggactt 
cgtccgccca 
gctatgtctg 
ctaagatccc 
tcctcgccac 
tgatgacgga 
ggggctgcgc 
cccggctctg 
ctgttgtctg 



tgcaggctac 60 
ggtgcagcac 120 
tgctgctgca 180 
catcatcagc 240 
ccgctggatg 3 00 
gaacctgcag 3 60 
ccccaaccag 420 
gaaaacagac 480 
catcgatccc 540 
gaatctgacg 600 
tgcccacacg 660 
ctgctcggct 720 
gctgagcatc 780 
cttctcgggg 840 
gtgtgtggag 900 
cctggccttc 960 
981 



<210> 6 

<211> 327 

<212> PRT 

<213> Homo sapiens 



<400> 6 



Met 


Asn 


Thr 


Ser 


Pro 


Gly 


Thr 


Val 


Gly 


Ser 


Asp 


Pro 


Val 


He 


Leu 


Ala 


1 








5 










10 










15 




Thr 


Ala 


Gly 


Tyr 
20 


Asp 


His 


Thr 


Val 


Arg 
25 


Phe 


Trp 


Gin 


Ala 


His 
30 


Ser 


Gly 


He 


Cys 


Thr 


Arg 


Thr 


Val 


Gin 


His 


Gin 


Asp 


Ser 


Gin 


Val 


Asn 


Ala 


Leu 




35 










40 










45 








Glu 


Val 
50 


Thr 


Pro 


Asp 


Arg 


Ser 
55 


Met 


He 


Ala 


Ala 


Ala 
60 


Gly 


Tyr 


Gin 


His 


He 


Arg 


Met 


Tyr 


Asp 


Leu 


Asn 


Ser 


Asn 


Asn 


Pro 


Asn 


Pro 


He 


He 


Ser 


65 








70 










75 










80 


Tyr 


Asp 


Gly 


Val 


Asn 


Lys 


Asn 


He 


Ala 


Ser 


Val 


Gly 


Phe 


His 


Glu 


Asp 








85 










90 










95 




Gly Arg 


Trp 


Met 


Tyr 


Thr 


Gly 


Gly 


Glu 


Asp 


Cys 


Thr 


Ala 


Arg 


He 


Trp 








100 










105 










110 






Asp 


Leu 


Arg 


Ser 


Arg 


Asn 


Leu 


Gin 


Cys 


Gin 


Arg 


He 


Phe 


Gin 


Val 


Asn 




115 










120 










125 
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Ala 


Pro 


He 


Asn 




130 






Val 


Gly 


Asp 


Gin 


145 








His 


Asn 


Glu 


Gin 


His 


lie 


Asp 


Pro 








180 


Asn 


Cys 


Tyr 


Val 






195 




Gin 


Leu 


He 


Pro 




210 






Gin 


Cys 


Arg 


Phe 


225 








Asp 


Gin 


Thr 


Cys 


Glu 


Leu 


Ser 


He 








260 


Met 


Trp 


Gly 


Cys 






275 




Glu 


Pro 


Arg 


Pro 




290 






Arg 


Ala 


Ser 


Pro 


305 








Leu Gly 


Leu 


His 



Cys Val Cys Leu 
135 

Ser Gly Ala He 
150 

Leu He Pro Glu 
165 

Asp Ala Ser Tyr 

Trp Asn Leu Thr 
200 

Lys Thr Lys He 
215 

Ser Pro Asp Ser 
230 

Lys He Trp Arg 
245 

Lys Ser Gly Asn 

Ala Phe Ser Gly 
280 

Gly Leu Pro His 
2 95 

Pro Arg Leu Gin 

310 
Leu Arg Ser 
325 



His Pro Asn Gin 
140 

His He Trp Asp 
155 

Pro Glu Val Ser 
170 

Met Ala Ala Val 
185 

Gly Gly He Gly 

Pro Ala His Thr 
220 

Thr Leu Leu Ala 
235 

Thr Ser Asn Phe 
250 

Pro Gly Glu Ser 
265 

Asp Ser Gin Tyr 

Pro Trp Pro Pro 
300 

Leu Pro Leu Cys 
315 



Ala Glu Leu lie 

Leu Lys Thr Asp 
160 

He Thr Ser Ala 
175 

Asn Ser Thr Gly 
190 

Asp Glu Val Thr 
205 

Arg Tyr Ala Leu 

Thr Cys Ser Ala 
240 

Ser Leu Met Thr 
255 

Ser Arg Gly Trp 
270 

He Val Thr Gly 
285 

Ala Leu Ala Ser 

Trp Gly Arg Leu 
320 



<210> 7 
<211> 19 
<212> DNA 
<213> Unknown 

<220> 

<223> SiRNA 
<400> 7 

acuugugaag aaucguauc 19 

<210> 8 
<211> 19 
<212> DNA 
<213> Unknown 

<220> 

<223> SiRNA 
<400> 8 

ugaacacuuc uuagcauag 19 

<210> 9 
<211> 19 
<212> DNA 
<213> Unknown 

<220> 

<223> SiRNA 



<400> 9 



uccuugucca aggaggcug 

<210> 10 
<211> 19 
<212> DNA 
<213> Unknown 

<220> 

<223> SiRNA 
<400> 10 

aggaacaggu uccuccgac 

<210> 11 
<211> 59 
<212> DNA 
<213> Unknown 

<220> 

<223> Oligonucleotide 
<400> 11 

ccggttcagc gtccctacct tcttctctcg 

<210> 12 
<211> 59 
<212> DNA 
<213> Unknown 

<220> 

<223> Oligonucleotide 
<400> 12 

aattcaaaaa tcagcgtccc taccttcttc 

<210> 13 
<211> 58 
<212> DNA 
<213> Unknown 

<220> 

<223> Oligonucleotide 
<400> 13 

ccggagggcc ctgctactcg cttttctcga 

<210> 14 
<211> 58 
<212> DNA 
<213> Unknown 

<220> 

<223> Oligonucleotide 
<400> 14 

aattcaaaaa agggccctgc tactcgcttt 



11/20 

19 



19 



agagaagaag gtagggacgc tgatttttg 59 



tctcgagaga agaaggtagg gacgctgaa 59 



gaaaagcgag tagcagggcc cttttttg 58 



tctcgagaaa agcgagtagc agggccct 58 



<210> 15 
<211> 59 



12/20 



<212> DNA 
<213> Unknown 

<220> 

<223> Oligonucleotide 
<400> 15 

ccggtacttg tgaagaatcg tatcttctcg 

<210> 16 
<211> 59 
<212> DNA 
<213> Unknown 

<220> 

<223> Oligonucleotide 
<400> 16 

aattcaaaaa acttgtgaag aatcgtatct 

<210> 17 

<211> 25 

<212> DNA 

<213> Unknown 

<220> 

<223> Oligonucleotide 
<400> 17 

atggtgagca agggcgagga gctgt 

<210> 18 

<211> 25 

<212> DNA 

<213> Unknown 

<220> 

<223> Oligonucleotide 
<400> 18 

ttacttgtac agctcgtcca tgccg 

<210> 19 
<211> 25 
<212> DNA 
<213> Unknown 

<220> 

<223> Oligonucleotide 
<400> 19 

caggagttat tttaaatgtg cttcg 

<210> 20 

<211> 25 

<212> DNA 

<213> Unknown 

<220> 



agaagatacg attcttcaca agttttttg 59 



tctcgagaag atacgattct tcacaagta 59 



25 



25 



<223> Oligonucleotide 
<400> 20 

ccaaaattct ttgatcagct taaaa 

<210> 21 
<211> 25 
<212> DNA 
<213> Unknovm 

<220> 

<223> Oligonucleotide 
<400> 21 

tgtctgacaa cacccattaa catag 

<210> 22 
<211> 25 
<212> DNA 
<213> Unknown 

<220> 

<223> Oligonucleotide 
<400> 22 

gtacttgtat tccttgacca gatcc 

<210> 23 
<211> 25 
<212> DNA 
<213> Unknown 

<220> 

<223> Oligonucleotide 
<400> 23 

gcttattcct agacagcatt atcca 

<210> 24 
<211> 25 
<212> DNA 
<213> Unknown 

<220> 

<223> Oligonucleotide 
<400> 24 

ttttgagtac ttcgatgcct tttac 

<210> 25 
<211> 25 
<212> DNA 
<213> Unknown 

<220> 

<223> Oligonucleotide 
<400> 25 

ccttcatagt ggagctagtt tatgc 
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<210> 26 
<211> 25 
<212> DNA 
<213> Unknown 

<220> 

<223> Oligonucleotide 
<400> 26 

cttagcgttg tatcatcagg tgaat 

<210> 27 
<211> 27 
<212> DNA 
<213> Unknown 

<220> 

<223> Oligonucleotide 
<400> 27 

gaattaatac gactcactat agggaga 

<210> 28 
<211> 326 
<212> PRT 

<213> Homo sapiens 



<400> 28 



Met Asn 


Thr 


Ser 


Pro 


Gly 


Thr 


Val 


Gly Ser 


Asp 


Pro Val He 


Leu 


Ala 


1 






5 








10 






15 




Thr Ala 


Gly 


Tyr 


Asp 


His 


Thr 


Val 


Arg Phe 


Trp 


Gin Ala His 


Ser 


Gly 






20 










25 




30 






lie Cys 


Thr 


Arg 


Thr 


Val 


Gin 


His 


Gin Asp 


Ser 


Gin Val Asn 


Ala 


Leu 


35 










40 






45 






Glu Val 


Thr 


Pro 


Asp 


Arg 


Ser 


Met 


He Ala 


Ala 


Ala Gly Tyr 


Gin 


His 


50 










55 








60 






lie Arg 


Met 


Tyr 


Asp 


Leu 


Asn 


Ser 


Asn Asn 


Pro 


Asn Pro He 


He 


Ser 


65 








70 








75 






80 


Tyr Asp 


Gly 


Val 


Asn 


Lys 


Asn 


He 


Ala Ser 


Val 


Gly Phe His 


Glu 


Asp 








85 








90 






95 




Gly Arg 


Trp 


Met 


Tyr 


Thr 


Gly 


Gly 


Glu Asp 


Cys 


Thr Ala Arg 


He 


Trp 






100 










105 




110 






Asp Leu 


Arg 


Ser 


Arg 


Asn 


Leu 


Gin 


Cys Gin 


Arg 


He Phe Gin 


Val 


Asn 




115 










120 






125 






Ala Pro 


He 


Asn 


Cys 


Val 


Cys 


Leu 


His Pro 


Asn 


Gin Ala Glu 


Leu 


He 


130 








135 








140 






Val Gly 


Asp 


Gin 


Ser 


Gly 


Ala 


He 


His He 


Trp Asp Leu Lys 


Thr 


Asp 


145 








150 








155 






160 


His Asn 


Glu 


Gin 


Leu 


He 


Pro 


Glu 


Pro Glu 


Val 


Ser He Thr 


Ser 


Ala 








165 








170 






175 




His He 


Asp 


Pro 


Asp 


Ala 


Ser 


Tyr 


Met Ala 


Ala 


Val Asn Ser 


Thr 


Gly 






180 










185 




190 






Asn Cys 


Tyr 


Val 


Trp 


Asn 


Leu 


Thr 


Gly Gly 


He Gly Asp Glu 


Val 


Thr 




195 










200 






205 






Gin Leu 


He 


Pro 


Lys 


Thr 


Lys 


He 


Pro Ala 


His 


Thr Arg Tyr 


Ala 


Leu 


210 










215 








220 






Gin Cys 


Arg 


Phe 


Ser 


Pro 


Asp 


Ser 


Thr Leu 


Leu 


Ala Thr Cys 


Ser 


Ala 


225 






230 








235 






240 
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Asp Gin Thr Cys 

Glu Leu Ser lie 
260 

Met Trp Gly Cys 
275 

Ser Ser Asp Asn 
290 

Lys Arg Glu Tyr 
305 

Asn Asp Ser Val 



Lys lie Trp Arg 
245 

Lys Ser Gly Asn 

Ala Phe Ser Gly 
280 

Leu Ala Arg Leu 
295 

Gly Gly His Gin 

310 
Leu Gly 
325 



Thr Ser Asn Phe 
250 

Pro Gly Glu Ser 
265 

Asp Ser Gin Tyr 

Trp Cys Val Glu 
300 

Lys Ala Val Val 
315 



Ser Leu Met Thr 
255 

Ser Arg Gly Trp 
270 

He Val Thr Ala 
285 

Thr Gly Glu He 

Cys Leu Ala Phe 
320 



<210> 29 
<211> 30 
<212> PRT 

<213> Homo sapiens 
<400> 29 

Cys Gin Gin Tyr Phe Leu Tyr He 

1 5 
Gly He Glu Val Leu Lys Asn Thr 
20 



Gly Arg Met Cys Arg Thr Val Lys 

10 15 
Thr Val Phe Glu Tyr Leu 
25 30 



<210> 30 
<211> 30 
<212> PRT 

<213> Homo sapiens 
<400> 30 

Cys Gin His Tyr Phe Leu Phe He Gly Arg Met Cys Arg Thr Glu Gly 

15 10 15 

Gly Leu Glu He Leu Arg Asn Thr Asp Val Phe Lys Glu Leu 
20 ~ 25 30 



<210> 31 
<211> 30 
<212> PRT 

<213> Homo sapiens 
<400> 31 

Ser Gin His Tyr Phe Leu Phe He 

1 5 
Gly Val Lys Met Leu Glu Lys Cys 
20 



Gly Thr Leu Ser Cys His Pro His 

10 15 
Ser Val Phe Gin Cys Leu 
25 30 



<210> 32 
<211> 30 
<212> PRT 
<213> Homo 



sapiens 



<400> 32 

Ser Arg Glu Tyr Phe Thr Met Leu Gly Thr Leu Ser Ser Asn Leu Leu 
15 10 15 



16/20 



Gly Leu Glu He Leu Ala Arg Asn Asn He Phe Asp Tyr He 
20 25 30 



<210> 33 
<211> 30 
<212> PRT 

<213> Homo sapiens 
<400> 33 

Thr His Gly Tyr Phe Pro Met Leu Lys Val Leu Ser Ser Gin Lys Glu 

15 10 15 

Gly His Ala He Met Glu Arg Trp Arg He Phe Thr Thr Leu 
20 25 30 



<210> 34 
<211> 30 
<212> PRT 

<213> Homo sapiens 
<400> 34 

Pro Asn Val Ala Pro His Leu Tyr Gly Gin Met Ala Gin Thr Gly Gin 

15 10 15 

Gly Met Thr Ala Leu Arg Lys His Gly Asp Leu Pro Gin Leu 
20 25 30 



<210> 35 

<211> 30 

<212> PRT 

<213> Homo sapiens 

<400> 35 

Pro Asn Leu Ala Pro His Leu Tyr Gly Gin Leu Val Gin Thr Ser Lys 

15 10 15 

Gly Phe Ser Gin Leu Leu Thr His Gly Arg Leu Leu Glu Leu 
20 25 30 



<210> 36 
<211> 30 
<212> PRT 

<213> Homo sapiens 
<400> 36 

Val Tyr Leu Pro He His Leu Tyr Gly Gin Leu Val His His Lys Thr 

15 10 15 

Gly Cys His Leu Leu Glu Val Gin Asn He He Thr Glu Leu 
20 25 30 



<210> 37 

<211> 30 

<212> PRT 

<213> Homo 



sapiens 



<400> 37 



17/20 



Val Tyr Leu Pro Pro His Phe Phe Gly Glu Leu Ala Lys Thr Glu Lys 

15 10 15 

Gly Cys Gin Leu lie Arg Lys Ser Asn Asn Tyr Gin Arg Phe 
2 0 " 25 30 



<210> 38 

<211> 29 

<212> PRT 

<213> Homo sapiens 

<400> 38 

lie Leu Pro Leu His Phe Tyr Gly Glu Leu Val Lys Ser Pro Gin Gly 

1 5 10 15 

Cys Glu Val Leu Glu Ser Ser Gly His Phe Glu Ser Phe 
2 0 25 



<210> 39 
<211> 30 
<212> PRT 

<213> Homo sapiens 
<400> 39 

Leu Lys Ala Ala lie Trp Ala Leu Ala His Ala Ser Thr His Ser Asn 

1 5 10 15 

Gly lie Glu Tyr Phe Val Glu Leu Asn Ala Arg Leu Tyr Glu 
20 25 30 



<210> 40 
<211> 30 
<212> PRT 

<213> Homo sapiens 
<400> 40 

Leu Lys Ala Ala Leu Trp Ala Leu Met His Ala Cys Thr Ser Lys Glu 

1 5 10 15 

Ala lie Glu Tyr Phe Thr Glu His Val Pro Trp Leu Leu Ala 
20 25 30 



<210> 41 
<211> 30 
<212> PRT 

<213> Homo sapiens 
<400> 41 

Leu Lys Ala Ser Leu Trp Ala Leu Gly Asn lie Gly Ser Ser Asn Trp 

1 5 10 15 

Gly Leu Asn Leu Leu Gin Glu Glu Asn Val lie Pro Asp lie 
20 25 30 



<210> 42 
<211> 30 
<212> PRT 
<213> Homo 



sapiens 
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<400> 42 

Lys Arg Ala Ser Leu He Ala He Gly His He Gly Ser Ser Val Asp 

15 10 15 

Gly Tyr Ser Phe Val Lys Glu Ser Asp Thr He Lys Leu Leu 
20 25 30 



<210> 43 

<211> 30 

<212> PRT 

<213> Homo sapiens 

<400> 43 

Leu Lys Ser Ala Leu Trp Ala He Gly Asn He Gly Lys Thr Asp Gin 

15 10 15 

Gly He Thr Phe Leu He Asn His Asp Thr He Pro Leu He 
20 25 30 



<210> 44 

<211> 30 

<212> PRT 

<213> Homo sapiens 

<400> 44 

Arg Ala Thr Cys Phe Ser Ala Leu Gly Leu He Ala Gly Thr Gin Ala 

15 10 15 

Gly Ala Asn He Leu Phe Lys Leu Asn Trp Leu Ser Val Arg 
20 25 30 



<210> 45 
<211> 30 
<212> PRT 

<213> Homo sapiens 
<400> 45 

Arg Ala Thr Ala Leu Gly Gly Leu Cys Leu Val Ala Ser Thr Ala Gin 

15 10 15 

Gly Ala Asp Ala Leu Arg Thr Leu Gly Trp Val Ala Val Arg 
20 25 30 



<210> 46 

<211> 30 

<212> PRT 

<213> Homo sapiens 

<400> 46 

Arg Gly Thr Cys Val Tyr Val Leu Gly Leu He Ala Lys Thr Lys Gin 

1 " 5 10 15 

Gly Cys Asp He Leu Lys Cys His Asn Trp Asp Ala Val Arg 
20 25 30 



<210> 47 

<211> 30 

<212> PRT 

<213> Homo sapiens 
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<400> 47 
Arg Ser Thr Cys 
1 

Ala Gin Pro lie 
20 



Phe Tyr Ala Leu 
5 

Phe Asn Ser Phe 



Gly Met He Ser 
10 

Gly Trp Glu Ser 
25 



Cys He Glu Glu 
15 

Pro Ser 
30 



<210> 48 
<211> 30 
<212> PRT 

<213> Homo sapiens 
<400> 48 

Arg Gly Thr Ala Tyr Phe Val Leu 

1 5 
Gly Val Glu He Leu Glu Ser Leu 
2 0 



Gly Leu He Ser Arg Thr Ser Lys 

10 15 
His Trp Tyr Ser Leu Met 
25 30 



<210> 49 

<211> 325 

<212> PRT 

<213> Homo sapiens 

<400> 49 



Met 


Asn 


Thr 


Ser 


Pro Gly 


Thr 


Val 


1 








5 






Thr 


Ala 


Gly 


Tyr 


Asp His 


Thr 


Val 








20 








He 


Cys 


Thr 


Arg 


Thr Val 


Gin 


His 






35 








40 


Glu 


Val 


Thr 


Pro 


Asp Arg 


Ser 


Met 




50 








55 




He 


Arg 


Met 


Tyr 


Asp Leu 


Asn 


Ser 


65 








70 






Tyr 


Asp 


Gly 


Val 


Asn Lys 


Asn 


He 










85 






Gly 


Arg 


Trp 


Met 


Tyr Thr 


Gly Gly 








100 








Asp 


Leu 


Arg 


Ser 


Arg Asn 


Leu 


Gin 






115 








120 


Ala 


Pro 


He 


Asn 


Cys Val 


Cys 


Leu 




130 








135 




Val 


Gly 


Asp 


Gin 


Ser Gly 


Ala 


He 


145 








150 






His 


Asn 


Glu 


Gin 


Leu He 


Pro 


Glu 










165 






His 


He 


Asp 


Pro 


Asp Ala 


Ser Tyr 








180 








Asn 


Cys 


Tyr 


Val 


Trp Asn 


Leu Gly 






195 








200 


Leu 


He 


Pro 


Lys 


Thr Lys 


He 


Pro 




210 








215 




Cys 


Arg 


Phe 


Ser 


Pro Asp 


Ser 


Thr 


225 








230 






Gin 


Thr 


Cys 


Lys 


He Trp 


Arg 


Thr 










245 






Leu 


Ser 


He 


Lys 


Ser Gly 


Asn 


Pro 








260 









Gly 


Ser Asp 


Pro 


Val 


He 


Leu 


Ala 




10 










15 




Arg Phe Trp Gin Ala 


His 


Ser 


Gly 


25 










30 






Gin Asp Ser Gin Val 


Asn 


Ala 


Leu 










45 








He 


Ala 


Ala 


Ala 


Gly 


Tyr 


Gin 


His 








60 










Asn 


Asn 


Pro 


Asn 


Pro 


He 


He 


Ser 






75 










80 


Ala 


Ser 


Val 


Gly Phe 


His 


Glu 


Asp 




90 










95 




Glu 


Asp 


Cys 


Thr 


Ala 


Arg 


He 


Trp 


105 










110 






Cys 


Gin Arg 


He 


Phe 


Gin 


Val 


Asn 










125 








His 


Pro 


Asn 


Gin 


Ala 


Glu 


Leu 


He 








140 










His 


He 


Trp 


Asp 


Leu 


Lys 


Thr 


Asp 






155 










160 


Pro 


Glu 


Val 


Ser 


He 


Thr 


Ser 


Ala 




170 










175 




Met 


Ala 


Ala 


Val 


Asn 


Ser 


Thr 


Gly 


185 










190 






Gly 


He 


Gly Asp 


Glu 


Val 


Thr 


Gin 










205 








Ala 


His 


Thr Arg Tyr 


Ala 


Leu 


Gin 








220 










Leu 


Leu 


Ala 


Thr 


Cys 


Ser 


Ala 


Asp 






235 










240 


Ser 


Asn 


Phe 


Ser 


Leu 


Met 


Thr 


Glu 




250 










255 




Gly Glu Ser Ser Arg 


Gly 


Trp 


Met 



265 270 
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Trp Gly Cys Ala Phe 
2 75 

Ser Asp Asn Leu Ala 
290 

Arg Glu Tyr Gly Gly 
305 

Asp Ser Val Leu Gly 
325 



Ser Gly Asp Ser Gin Tyr 
280 

Arg Leu Trp Cys Val Glu 
295 

His Gin Lys Ala Val Val 
310 315 



He Val Thr Ala Ser 
285 

Thr Gly Glu He Lys 
300 

Cys Leu Ala Phe Asn 
320 



<210> 50 
<211> 15 
<212> PRT 
<213> Homo 



sapiens 



<400> 50 

Arg Gly Arg Ser Leu Lys Asn Leu Arg Val Arg Gly Arg Asn Asp 
15 10 15 



<210> 51 
<211> 20 
<212> PRT 

<213> Homo sapiens 
<400> 51 

Met Glu Ser Glu Met Leu Gin Ser Pro Leu Leu Gly Leu Gly Glu Glu 

15 10 15 

Asp Glu Ala Asp 
20 



